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identification of bioactive principles of this plant and mechan-
ism involved are recommended.
doi:10.1016/j.sajb.2009.02.074
An evaluation of molecular and anatomical characters in
the genus Crotalaria
M.M. le Roux, B.-E. Van Wyk, A.N. Moteetee, P.M. Tilney
Department of Botany and Plant Biotechnology, University of
Johannesburg, PO Box 524, Auckland Park 2006, South Africa
Crotalaria L. is one of the largest genera in tropical Africa
and includes 690 species that are mainly distributed in Africa
and Madagascar with some radiation to other parts of the
southern hemisphere. The genus is easily recognizable by a
combination of the strongly beaked keel, inflated pods, hairs on
the upper part of the style and the 5+5 anther arrangement.
Polhill thoroughly revised the genus in a publication titled
“Crotalaria in Africa and Madagascar”. He divided the genus
into eight sections based on morphological taximetric analyses.
No molecular studies have yet been done to further explore
infrageneric relationships and to evaluate the existing hypoth-
eses by applying modern molecular systematic and cladistic
techniques. The approach followed in this study includes a
broad evaluation of morphological patterns in terms of
relationships as revealed by molecular systematic studies. As
part of a pilot study in search of additional characters used for
taxonomic evaluation, petiole, lamina and fruit anatomy was
studied. Molecular methods were optimized using small
amounts of plant material (less than 20 mg) for DNA extraction
with a DNeasy Plant Mini Kit (Qiagen), changing the reaction
components and adjusting amplification and cycle sequence
thermal profiles. An overview of the genus will be presented, an
evaluation of useful anatomical characters as well as a
preliminary molecular phylogeny.
doi:10.1016/j.sajb.2009.02.075
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Starch is a carbohydrate that accumulates in many plants,
normally as a medium to long term store of sugar. Bacteria also
accumulate a storage polymer, glycogen, which is structurally
similar to starch. We thought that we could use the similarities
between glycogen and starch to use the bacteria to identify
plant genes which can degrade starch. We therefore trans-
formed a plant cDNA library into E. coli and identified
colonies which no longer accumulate glycogen. This lead to the
identification of several genes, some of which code for classical
starch degradative enzymes, and some of which show
homology only to other plant genes with no known function.
The analysis of these genes will be discussed.
doi:10.1016/j.sajb.2009.02.076
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The Apiaceae is a large and taxonomically complex family
comprising ca. 463 genera and 3 500 species, with a near
cosmopolitan distribution. The Eurocentric classification system
of Drude (1898) made little provision for the African taxa.
Currently, the family is undergoing a renewed global research
effort to produce a natural classification system for the family as
a whole. Until recently, the comparatively small sub-Saharan
African andMadagascan contingent (80 genera and 354 species)
has remained largely unstudied. The high incidence of
woodiness and other unusual characters, as well as the many
isolated and anomalous taxa indicate that the African genera are
critical to an understanding of higher order relationships within
the family, particularly in the subfamilies Apioideae and
Saniculoideae. As natural relationships are hard to predict on
the basis of morphological characters alone, anatomical,
morphological and molecular sequence data (trnQ, rps16,
trnK) of a selection of species and genera were carefully studied
and analyzed. In order to accommodate the unique members of
the family substantial rearrangements at both the tribal and
subfamilial level are proposed. Many of the African taxa occupy
an early diverging position and are here referred to as
“Protoapioids”. This group can readily be distinguished from
the “Euapioids” (previously referred to as “remaining Apioids”)
by the presence of scattered druse crystals in the mesocarp. It is
proposed that the latter two groups comprise an expanded
Apioideae, which can easily be distinguished from the other two
subfamilies, the Azorelloideae and Mackinlayoideae, by the
absence of rhomboidal crystals, the non-woody endocarp, the
lignification of the mesocarp, and the presence of true wings. A
new tribal classification system is proposed, in which five new
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tribes are described. The classification system also makes
provision for previously unplaced African endemics.
doi:10.1016/j.sajb.2009.02.077
Altered metabolism in vitro of two aromatic medicinal
Cape plants
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South Africa has a rich biodiversity and many plants are a
valuable medicinal resource. The vulnerability of wild popula-
tions to harvesting for trade in both formal and informal natural
product markets demands for alternative sustainable methods
for the production of pharmacologically active compounds. To
alleviate pressure on wild populations, cultivation is regarded as
key for those species that are over-exploited but commercial
farming of medicinal plants is minimal. Micropropagation as an
in vitro system for conservation is well-established for some
South African species. However, genetic transformation to
increase secondary bioactive accumulation remains a technol-
ogy that is under-explored. Research in my laboratories con-
tinues to use in vitro systems to provide an alternative to
secondary compounds and thus compares accumulation of bio-
chemicals in transgenic and non-transgenic cultures to intact
plants with focus on a few Cape plants. Transgenic clones of
Salvia africana-lutea and Pelargonium sidoides were generated
through Agrobacterium rhizogenes transformation and the
incorporation of the rol genes was confirmed using PCR
amplification and Southern analysis. The rol A (300 bp) and rol
C (600 bp) genes are present in all clones tested with transgenes
occurring as single copies in the genome. Metabolite profiling
through GCMS, LCMS and NMR indicated that different
chemical patterns for organ cultures compared to wild plants.
Extracts of S. africana-lutea hairy root clones are highly
active against Fusarium species (MIC range of 20 µg ml-1 to
320 µg ml-1). Alterations in the chemical profile are thus re-
sponsible for observed pharmacological activities for both
species. Changes to the accumulation of terpenoids, plant
sterols and fatty acids were most significant. The composition
of volatile compounds of in vitro plants also shows some
differences from those plants growing in the wild.
doi:10.1016/j.sajb.2009.02.078
Multifunctional actives from Greyia flanaganii (Bolus) with
anti-acne and skin-depigmentation activities
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Hyper-pigmentation of the skin is a common problem that is
prevalent in middle aged and elderly people. It is caused by over
production of melanin, the pigment that is responsible for the
human colour of eyes, hair and skin. Tyrosinase is known to be the
key enzyme in melanin production. About 50 plants belonging to
different families where tested for their activity on tyrosinase
using L-tyrosine as a substrate. Ethanolic leaf extract of Greyia
flanaganii (Bolus) showed the best inhibitory activity exhibiting
the 50% inhibitory concentration (IC50) of 32.62 µg/ml. It was
further tested on tyrosinase using L-DOPA as the substrate
exhibiting 24% inhibition of the enzyme at 200 µg/ml. G. fla-
naganii was further investigated for its toxicity and effect on
melanin production by melanocytes cells in-vitro. The extract
exhibited 9.89% reduction of melanin content at 6.25 µg/ml and
the IC50 on melanocytes was found to be 400 µg/ml. G. flana-
ganii also exhibited DPPH radical scavenging activity with the
IC50 of 22.01±0.02 µg/ml. Six compounds were isolated from
G. flanaganii and structure elucidation is underway. Antioxidant
activity, cytotoxicity and melanogenesis activity of purified com-
pounds will be reported. The extract and purified compounds are
also being tested currently against Propionibacterium acnes,
bacteria that cause acne which leads to actinic damage of the skin.
Based on the results obtained, it can be concluded that the leaf
extract of Greyia flanaganii can be considered as a possible anti-
tyrosinase agent and for the treatment of dermatological disorders
such as age spot, melasma, actinic damage etc.
doi:10.1016/j.sajb.2009.02.079
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Plant protease inhibitors are proteins regulating activity of
proteases by binding tightly to their active site. Protease activity
has been correlated with specific events involving plant dev-
elopment and regulation of programmed cell death. Plant protease
inhibitors play an important role inmobilization of stored reserves
to provide amino acids to the development parts of plants and
defence against insect attacks. They are generally categorised
according to class of protease they inhibit. The objective of this
work were (i) to investigate protease activity during development
of nodules with zymograms (ii) to investigate class-specific
protease activity at different age of nodules with specific cysteine
protease inhibitor (E-64) and trypsin protease inhibitor (soybean
trypsin inhibitor) (iii) to investigate the presence of inhibitors
during nodule development with reverse zymogram. Zymogram
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